Here we present initial results of our search for extensive halos around the planetary nebulae (PNe) in our Galaxy based on imaging data from the Southern H-Alpha Sky Survey Atlas (SHASSA). A threshold surface brightness in Hα emission was used to help identify the spatially extended features of the PNe. We investigated a sample that included 10 PNe, the large majority of which were found to be surrounded by extensive outer halos. The formation of these halos might be closely related to the AGB phase mass loss and/or the interaction of the stellar outflows with the interstellar medium. Most of these outer halos are nearly spherical. Close investigation of some specific objects, such as He 2-111 and NGC 3242, indicate a kinematic age on the order of 10 5 yrs. The mass loss history can be traced back to the late AGB phase of the evolution of the progenitors. Two objects form the sample (He 2-111, NGC 3242), were found to have outer halos with fragmented arcs that are apparently the result of their interaction with the interstellar medium.
The SHASSA survey
The SHASSA data were obtained from a wide-angle Hα survey of the southern celestial hemisphere using the robotic El Enano telescope located at the Cerro Tololo Inter-American Observatory (CTIO) in Chile (Gaustad et al. 1999; McCullough et al. 1999 ). The El Enano telescope has an aperture size of 52 mm, a focal ratio of f/1.6, and a physical scale of 0 ′ .8 pixel −1 . The field of view is about 13
• × 13
• . The narrow-band images were taken through a Hα filter with a bandpass of 3 nm. The emission continuum was obtained using the interference filter with a bandpass of 6 nm on each side of the Hα.
The exposures were taken in dithered mode to eliminate the ghosts of bright stars, the effects of cosmic ray hits, and other pixels of abnormal response.
Background subtraction and median combination were used to process the frames. Each co-added image had an angular extension of roughly 13
• .
According to Gaustad et al. (2001) , some residues of bright Hα sources could still be left behind after continuum subtraction with appropriate scaling. The sensitivity of the archived SHASSA images were about 0.5 rayleighs (R). One rayleigh is equivalent to 10 6 /4π photons cm −2 s −1 ster −1 , corresponding to an emission measure of about 2 cm −6 pc.
Continuum-subtracted images were obtained from the SHASSA archive. The point spread function (PSF ) could vary from image to image due to differences in times of observation or color of the stellar sources. It is a big challenge to remove stars from the image without damaging the extended halo structures around the PNe. We removed residual stellar sources by performing linear interpolation of an annulus around the source with a 4 σ rejection. This led to striking improvement in the contrast between the extensive halos and the sky background. Saturated sources, on the other hand, had to be treated with a special procedure. Their bleeding spikes can interfere with the extended halo structure of the target PNe, and affect the measurement of their spatial size.
Results and analysis
We focused on a subset of 10 well-known PNe in the SHASSA data set. Each had an angular size of greater than 47" and a distance of ≤ 1.2 kpc. If extended features surrounding each target matched the following criteria, they were taken as bona-fide PNe halos: (1) surface brightness (SB) must be 10 -10 3 times fainter than the peak emission of the main nebula; (2) there was extensive Hα emission with an intensity above 8 σ that of the background level; (3) appear as patches or filaments likely in physical association with the central PNe; and (4) the spatial extension of the halo is at least 1.6 times larger than the apparent main nebula. It turned out that the great majority of the sample PNe are surrounded by diffuse Hα halos. To ascertain the extent of halo structures, and to determine their physical scale, we compared the SB profiles of the target sources with the average PSF of at least 10 nearby stars with similar brightness. To improve the contrast between the bright rim and the faint halo, we normalized the SB profile for each PNe to the peak emission of the rim along particular directions. Table 2 shows the sequence number of the target sources, the designation, the coordinates (J 2000.0), the diameter of the apparent main nebula, previous estimates of the halo sizes if available, and comments about some specific PNe.
An important factor related to the dynamic evolution of the PNe is the kinematic age of the halo. The edge of the halo seems to indicate the location of the last thermal pulse in the AGB phase; the kinematic age of the halo can be estimated from this event occurred. Here the kinematic age (t halo ) is obtained from the halo size, the expansion velocity (V exp ), and the adopted distance (D), all of which are available in the literature. Due to the fact that historical measurements of the expansion velocity of the halos are far from complete, we assume an expansion velocity of 15 km s −1 , which is the best estimate for the stellar wind that occurs at the end of the AGB phase of the evolution of low-mass stars (Habing et al. 1994) . Table 3 presents the above mentioned information and the kinematic ages of the PNe in our study. A few of them (e.g., He 2-111, NGC 3242 and NGC 7293) have large kinematic ages and are therefore of particular interest.
NGC 2438
The high quality deep Hα images from the LOT observations (Fig. 1a) provide us with a good opportunity to investigate in detail NGC 2438 and its associated halo structures. Fig. 1a The DAOPHOT package of IRAF was used to carry out linear interpolation of the annulus around each stellar source (with a 3 σ rejection) so as to remove all field stars from the image. The SB profiles derived from the cleaned image yield an the angular radii of the rim, inner and outer halos of 25" (Fig. 1b) , 67"
and 125" ( 
He 2-111
Webster ( (Habing et al. 1994 ) is assumed, the kinematic age of He 2-111 is estimated to be 1.3 × 10 5 yrs.
NGC 3242
It was Deeming (1966) 
Helix Nebula (NGC 7293)
The peculiar optical appearance at the Helix Nebula (NGC 7293; PK 36-57. 
Properties of the AGB halos
In our sample the large majority of the extensive halos surrounding the PNe are well-defined in shape and on a physical scale of up to a few parsecs. Their largely smooth and isotropic distribution indicates that they most likely experienced a similar mass loss history during the AGB phase of evolution.
However, some PNe, such as NGC 3242 (Fig. 4) and He 2-111 ( Table 2 shows that our PNe halo sizes are much larger than those previously estimated. The presence of extended halos indicates that the progenitors of the PNe were subjected to extensive episodes of mass loss during their AGB evolutionary phase.
Assuming a spherical geometry, we could compute the kinematic ages of the ionized halos from the apparent size, distance, and expansion velocity (Guerrero et al. 1998) available in the literature. The derived kinematic age of the ionized halos agrees well with the timescale of the AGB phase of the evolution of the progenitors.
Interaction of PNe with ISM
The interaction of PNe with the ISM was first described by Gurzadyan (1969) and later discussed in more detail by Smith (1976) . In the past three decades, According to Tweedy & Kwitter (1996) and Dgani & Soker (1998) , the interaction of the PNe with the ISM has the following distinct characteristics: (1) the outer regions of the nebulae are asymmetric; (2) 
Summary
Our investigation of a sample of 10 known PNe, taken primarily from SHASSA data, has led to the following results:
(1) The large majority of objects in our sample were found to be surrounded by extensive outer halos that likely originated from AGB phase mass loss. Some of the sample sources, such as He 2-111 and NGC 3242, had outer halos with prominent arcs and/or filamentary structures, suggesting apparent interaction with the ISM.
(2) Most of the outer halos were isotropic. Close investigation of some specific objects (He 2-111, and NGC 3242) indicate that they had a kinematic age on the order of 10 5 yrs. This allows us to trace the mass loss history back to the late AGB phase of the evolution of the progenitors.
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